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(57) ABSTRACT

A method of well casing permitting thermal oil recovery
includes drilling a wellbore to the top of productive forma-
tion, casing the wellbore with a casing string, drilling through
the productive with a smaller diameter bit, running in a sand
screen to the productive formation and subsequent drainage
or heat carrier injection into the formation. The sand screen
contains longitudinally-corrugated pipes with slots, mutually
connected by the end cylindrical portions with a limited lon-
gitudinal shift possibility. Besides, the sand screen slots are
internally hermetically sealed with a thermoplastic material.
Running-in of the screen down to the target depth, include
creating an internal excess pressure to expand the sand screen
along its entire length except for cylindrical sections, fixing
and hermetical anchoring to the casing. Pumping-in of a
heat-carrier, under influence of which the thermoplastic
material melts up, unseals the slots.

4 Claims, 2 Drawing Sheets
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1
EXPANDABLE SAND SCREEN AND METHOD
FOR WELL CASING FOR THERMAL OIL
RECOVERY

The invention relates to the oil industry, in particular, may
be used in the construction and operation of oil wells with
application of thermal oil methods.

It is known from the art an “Expandable Sand Screen” (RU
2197600 C2), comprising an expandable supporting pipe
slotted carrier tube, coaxially with which a number of filter
sheets is installed in form of iris diaphragm, so that due to the
pipe expansion an overlap value between the adjacent filter
sheets decreases, and the filter sheets include elongated bands
with staggered rows of slots, located transversely to the lon-
gitudinal axis of every band; the slots are located so that the
alternating rows are displaced up to the half of the slots’ pitch
in transverse direction; the length of the slots is larger than
half of their transverse pitch, and such layout of the slots is
maintained along longitudinal edge of every band; besides,
every band is fixed on the expandable slotted carrier tube in
lengthwise located mutually equidistantly located fixation
points, and said fixation points are positioned in the junctions
between the ends of the carrier tube slots; moreover, longitu-
dinal axis of the every band is generally parallel to the central
axis of the carrier tube, both before and after an expansion.

A method of well casing including running-in of the
expandable sand screen (see above) to the installation inter-
val, and expanding the carrier tube with an expansion cone, so
that overlapping adjacent filter sheets slide relative to each
other and are forced against the wellbore wall.

The disadvantages of the method and the expandable sand
screen are as follows:

impossibility of using the sand screen in wells for well

casing during thermal oil recovery, since no temperature
deformation compensating device is provided;

risk of filter sheets tearing during the sand screen running-

in to the installation interval,

risk of a partial rock falling in the bottomhole zone of the

productive formation, since overlapping of filter sheets
still remains, and the sheets are not tightly forced against
the rock after carrier tube expansion;

risk of blocking the slots in the filter sheets by the carrier

tube sections without the slots, and vice versa, which
reduces filtration ability of the sand screen;

need for an expansion cone resulting in additional material

costs;

complexity of manufacturing and, consequently, high

material costs.

The closest technical solution is the “Expandable Sand
Screen” (RU 2421603 C1). This expandable sand screen
comprises an integral carrier tube with transverse slots,
expanded by an expansion cone and including an anchor in
the form of a longitudinally-corrugated pipe with hermeti-
cally attached expansion cone in its upper part, connected to
a casing string and provided with a fishing tool; and, between
the carrier tube and the anchor a retrievable bypass valve
installed with a fishneck in the upper part for the fishing tool.

The method, implemented by means of this sand screen,
comprises drilling a wellbore to the top of productive forma-
tion, casing the wellbore with a casing string, drilling through
the productive formation with a smaller diameter bit, run-
ning-in the sand screen to the productive formation, creating
an excess pressure to fix the sand screen and tightly connect it
by the anchor with the main hole casing, and subsequent
drainage or heat-carrier injection into the formation through
the sand screen.
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2

The disadvantages of the method and the expandable sand
screen are as follows:

impossibility of using the sand screen in wells for well

casing when thermal oil recovery methods are used since
no temperature deformation compensating device is
provided;

necessity of expanding the carrier tube with an expansion

cone, resulting in additional costs.

The technical purpose of the alleged invention is the devel-
opment of a method and a simple, reliable expandable sand
screen, allowing for well casing for the thermal oil recovery,
as well as for reducing sand screen installation and operation
cost.

Said technical purposes are solved by the well casing
method for thermal oil recovery, implemented by means of
the expandable sand screen, including drilling a wellbore to
the top of productive formation, casing the wellbore with a
casing string, formation drilling through the productive for-
mation with a smaller diameter bit, running-in the sand screen
to the productive formation, creating an excess pressure to fix
the sand screen and tightly connect it by the anchor with the
main hole casing, and subsequent drainage or heat-carrier
injection into the formation through the sand screen.

The novelty consists in the fact that said sand screen is
pre-assembled of longitudinally-corrugated pipes with slots,
mutually connected by the end cylindrical portions with a
limited longitudinal shift possibility, and the screen slots are
sealed from the inside with a thermoplastic material, and after
run-in the sand screen is expanded with an excess pressure
along its entire length, except for its cylindrical sections,
whereupon a heat carrier is supplied into the sand screen, and
thermoplastic material melts, unsealing the slots.

Technical purposes are solved also by the expandable sand
screen, including pipes being adapted to provide expansion
with the slots, an anchor, installed above the sand screen and
accomplished in the form of a longitudinally-corrugated pipe,
and a sealing element comprising a shoe with a valve and
allowing to create an excess pressure after running down into
the well.

The novelty lies in the fact the pipes are longitudinally-
corrugated and have cylindrical end sections; the slots on the
bulges of the longitudinally-corrugated pipes are hermeti-
cally sealed with a thermoplastic material from inside; the
sealing element is executed in the form of an end cap installed
on the face of the lower pipe of the sand screen; the pipes are
connected to each other through a thermal expansion com-
pensator of the sand screen pipes, accomplished in the form of
tail pieces, installed on the cylindrical sections of the pipes
with a technical collar inbetween and enveloped with a sleeve,
one end of which is rigidly connected with the end of one of
the pipes, and the other one is connected with the other pipe
with a possibility of a limited shift between the stops.

In addition, the tail pieces can be provided with the stop-
pers, and have cones at the end faces, and may be manufac-
tured of a harder material, than the technical collar material,
which is manufactured in such a way it can be compressed by
the end face cones of'the tail pieces, when thermal elongation
of the screen pipes takes place.

Also new is the fact that the technical collar may be pro-
vided with an internal circular projection in the middle of its
length, and may have cones at the ends; besides, it may be
manufactured of the harder material, than the tail pieces mate-
rial, which are manufactured in such a way they can be com-
pressed by the end cones of the technical collar, when thermal
elongation of the sand screen pipes takes place.

FIG. 1 shows an expandable sand screen (cross-section
view) for well casing during thermal oil recovery;
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FIG. 2 shows the A-A cross-section of the FIG. 1;

FIG. 3 shows a detail section B of the FIG. 1 (cross-
sectional view), sand screen elongation compensator before
installation in the wellbore (Embodiment No. 1);

FIG. 4 shows a detail section B of the FIG. 1 (cross-
sectional view), sand screen elongation compensator before
installation in the wellbore (Embodiment No. 2);

FIG. 5 shows a principle diagram of production formation
stabilization with an expandable sand screen with unsealed
slots (cross-section view);

FIG. 6 shows C-C cross-section of the FIG. 5;

FIG. 7 shows a detail section D of the FIG. 5 (cross-
sectional view), sand screen elongation compensator in the
process of operation in the wellbore (Embodiment No. 1);

FIG. 8 shows a detail section D of the FIG. 5 (cross-
sectional view), sand screen elongation compensator in the
process of operation in the wellbore (Embodiment No. 2).

An expandable sand screen comprises the longitudinally-
corrugated pipes 1 longitudinally-corrugated pipes being
adapted to provide expansion (FIGS. 1-8), 2 (FIG. 5), 3 with
cylindrical tail sections 4 (FIGS. 1, 3-5, 7, 8) and the slots 5
(FIGS.1,2,5, 6) in the bulges 6 (FIG. 2) of the pipes 1 (FIGS.
1-8), 2 (FIG. 5), 3, hermetically sealed from inside with a
thermoplastic material 7 (FIGS. 1, 2), for instance, with a
bituminous mastic (bitumen—95%, machinery oil—5%),
polystyrene, polyethylene, etc. An anchor (shown schemati-
cally) is connected to the upper pipe 2 (FIG. 5), made, for
example, of a longitudinally-corrugated pipe, in order to
attach it to a casing 8. On the lower end 9 of the bottom pipe
3 asealing element 10 is installed, comprising an end cap, for
instance, a shoe, a shoe with a valve, etc. The Pipes 1 (FIGS.
1-8), 2 (FIG. 5), 3 of the sand screen are connected among
themselves through the thermal elongation compensator
(FIGS. 1, 3-5, 7, 8), accomplished in the form of tail pieces
12,13 (FIGS. 3, 4, 7, 8), located at the cylindrical sections 4
(FIGS. 1, 3-5, 7, 8) with a technical collar 14 (FIGS. 3, 4, 7,
8) installed between them, and externally enveloped by a
sleeve 15, one end of which is rigidly connected with the end
of one of the pipes 1 (FIGS. 1-8), and the other one is con-
nected with the tail piece 13 of the other pipe 1 (FIGS. 1-8)
with a possibility of'a limited shift between stops 16 (FIGS. 3,
4,7, 8). Two possible embodiments of the tail pieces 12, 13
(FIGS. 3, 4, 7, 8) and the technical collars 14 are possible:

Embodiment No. 1: the tail pieces 12 (FIGS. 3, 7), 13 are
provided with the stoppers 17 and the cones 18 at the faces,
and manufactured from material harder than material of the
technical collar 14, which can be compressed by the cones 18
of'the tail pieces 12, 13 when thermal elongation of the pipes
1 (FIGS. 1-8) takes place.

Embodiment No. 2: the technical collar 14 (FIGS. 4, 8) is
provided with an internal circular projection 19 in the middle
of'its length, and with cones 20 at the ends, and manufactured
of the harder material, than material of the tail pieces 12, 13,
which are accomplished in such a way they can be com-
pressed by the end cones 20 of the technical collar 14 when
thermal elongation of the sand screen pipes (FIGS. 1-8) takes
place.

The thermal elongation compensators 11 (FIGS. 3, 4) fac-
tory-assembled. To assemble it, the tail piece 13, the technical
collar 14 and the tail piece 12 are successively installed into
the sleeve 15. After that, the elongation compensator 11
(FIGS. 3, 4) is screwed-in to the every pipe 1 (FIGS. 1-8), 2
(FIG. 5), 3 from the sleeve 15 side.

The method is realized in the following way:

A well is drilled (not shown), the casing string 8 (FI1G. 5) is
run-in to the top of productive formation and cemented (not
shown), the productive formation is drilled-in with a smaller
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diameter bit. After that the expandable sand screen of longi-
tudinally-corrugated pipes 1 (FIGS. 1-8), 2 (FIG. 5), 3 is
assembled, with installation of the thermal elongation com-
pensators 11 (FIG. 3 or 4) between them. To do so, the
longitudinally-corrugated pipe 3 with the end cap 10 on its
lower end 9 is run into a hole 21 (FIG. 5) and hung-up on a
lifting bail (not shown). The tail piece 13 (FIG. 3 or 4) of the
compensator 11 of the next pipe 1 of the sand screen is
screwed into the upped end of the pipe 3. The pipes 3 and 1 are
run-in and suspended on the lifting bail. In such a way, the
sand screen of the required length is assembled. To the last
pipe 2 (FIG. 5) an anchor (shown schematically) is connected,
made, for example, of a longitudinally-corrugated pipe, in
order to attach it to the casing 8. After that, the sand screen is
run in to the target depth, expanded by creating an internal
excess pressure, and hang-up in the casing by means of an
anchor, made, for example, of a longitudinally-corrugated
pipe. After that, the sand screen is tightly forced against the
wall of the well 21. Then the string of running tools is pulled
out of the hole. A heat-carrier is supplied to the well by any
known technique, under influence of which the thermoplastic
material 7 (FIGS. 1, 2) melts up, unsealing the slots 5 (FIGS.
1, 2, 5, 6). At the same time, due to heating of the pipes 1
(FIGS. 1-8), 2 (FIG. 5) and 3 of the sand screen, their elon-
gation takes place. It brings into action the thermal elongation
compensators 11 (FIG. 1, 3-5, 7, 8). Since two possible
embodiments of the tail pieces 12, 13 (FIG. 3, 4, 7, 8) and the
technical collars 14 are possible, we will consider two pos-
sible sand screen operation cases:

Variant Case No. 1:

During thermal extension of the pipes 1 (FIGS. 5, 6, 7), 2
(FIG. 5) and 3, the cylindrical sections 4 (FIGS. 5, 7) push
against the tail pieces 12 (FIG. 7), 13, the cones 18 of the tail
pieces compress the technical collar 14 inward, overlap it and
move until abut against the stoppers 17. The sleeve 15 shifts
between the stops 16 for the same distance, as the tailpieces
12, 13. When the heat-carrier injection is stopped, the pipes 1
(FIGS. 5, 6,7), 2 (FIG. 5), 3 are contracted, the tail pieces 12
(FIG. 7), 13 come out of the technical collar 14, which
remains compressed inward. If a heat-carrier is injected
again, the tail pieces 12, 13 again enter above the inwardly
bent ends of the technical collar 14, thus, preventing the sand
screen destruction due to thermal elongation of the pipes 1
(FIGS. 5, 6,7), 2 (FIG. 5), 3.

Variant Case No. 2:

During thermal extension of pipes 1 (FIGS. 5, 6, 8), 2 (FIG.
5), 3, cylindrical sections 4 (FIGS. 5, 8) push against tail
pieces 12 (FIG. 8), 13, which are pushed and bent inwardly by
cones 20 of the technical collar 14, overlap it and move until
abut against the circular projection 19. The sleeve 15 shifts
between the stops 16 for the same distance, as the tailpieces
12, 13. When the heat-carrier injection is stopped, the pipes 1
(FIGS. 5, 6, 8), 2 (FIG. 5), 3 are contracted, the tail pieces 12
(FIG. 7), 13 run off from the technical collar 14, but remain
bent inward. If a heat-carrier is injected again, the tail pieces
12, 13 again run on the technical collar 14, preventing the
sand screen destruction due to thermal elongation of the pipes
1 (FIGS. 5, 6, 8), 2 (FIG.5), 3.

The present invention allows for well casing when thermal
oil recovery methods are applied, since compensator of ther-
mal pipe elongation is installed in every pipe, which makes it
possible to prevent their destruction, as well as reduce instal-
lation costs due to exclusion of the sand screen pipe cone
expansion operations.

The invention claimed is:

1. Method of well casing for thermal oil recovery, imple-
mented by means of an expandable sand screen which com-
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prises casing a well bore that has been drilled to the top of
productive formation with a casing string,

drilling through the productive formation with a bit of

smaller diameter than that used to drill the bore to the top
of the productive formation,

running-in the sand screen to the productive formation,

creating an excess pressure to the sand screen and tightly

connecting it by an anchor with the casing string of the
well bore to the top of the productive formation, and
subsequent drainage or heat-carrier injection into the
formation through the sand screen, wherein the sand
screen is pre-assembled of longitudinally-corrugated
pipes with slots, mutually connected by end cylindrical
portions with a limited longitudinal shift possibility, and
the sand screen slots are internally hermetically sealed
with a thermoplastic material, and after run-in said
excess pressure is applied to the sand screen so that it is
expanded along its entire length, except for its cylindri-
cal portions, whereupon a heat carrier is supplied into
the sand screen, and thermoplastic material melts,
unsealing the slots.

2. An expandable sand screen suitable for implementation
of the method of claim 1, including pipes being adapted to
provide expansion with slots, an anchor, installed above the
sand screen, and a sealing element a wherein said pipes com-
prise longitudinally-corrugated pipes, and said sealing ele-
ment comprises a shoe with a valve and allowing creation of
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an excess pressure after running the screen down into a well,
wherein the longitudinally-corrugated pipes and have cylin-
drical end sections; slots on the bulges of the longitudinally-
corrugated pipes are hermetically sealed with a thermoplastic
material from inside; the scaling element is executed in form
of'the end cap installed on the lower pipe of the sand screen;
the pipes are connected to each other through a thermal
expansion compensator in the form of tail pieces, installed on
cylindrical sections of the pipes with a technical collar inbe-
tween and enveloped with a sleeve having two ends, one end
of' said sleeve being rigidly connected with the end of one of
the pipes, and the other connected with the other pipe with a
possibility of a limited shift between the pipes.

3. The expandable sand screen according to claim 2,
wherein the tail pieces are provided with stoppers, and have
cones at the end faces, and manufactured of a harder material,
than the technical collar material, which is manufactured in
such a way it can be compressed by the end face cones of the
tail pieces, when thermal elongation of the screen pipes takes
place.

4. The expandable sand screen according to claim 2,
wherein the technical collar is provided with an internal cir-
cular projection in the middle of its length, and has cones at
the ends and is manufactured of harder material than the tail
pieces material.



